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^^mm^m-^y^mT^m^y^-y^^x^mm^mm-r^t, (2 
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2 2 5 2 3 

2 2 5 2 3 

[0008] r&nmmkvx. {G)^;i$~y*m&<D7\s—j>v—?<»ma£ifam.& 

Sr^-TS-^ (8) i0A/g^3te-SJcf|w— b-et>, ^wiM^^n-^*^ 

RTiS»^S (#JxJ£:LiTiO : x=0.5— 0.8)Sr«li#$*5^, (9)^-Ml/-M s 

x 2 

0.1A/gd^0.5A/g, 2.0A/g, 10A/g*-e_btf-Of> % S|V^jS»*'*Srtt**(W^.tf :U 

2 

^^i-5^y^x^^^k^-^7^^^y^-7^^xf*^, 2) ( 

[0010] Wtt, £fc5) ^aj^S^?XJiff ffi?£t!kffca!l££l§!£U ^MT/^^K 

PO(OC H ) XttSKOC H ) (TEOS)(D7K^XW:r*Lb£r^ 

2 5 3 2 5 4 

m^x<>x^y^m(D^mm^m-mmm^mm^y^hy^^mm^m-r^m 
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350-400° CtiDMtSr^iaoT/ny^il^Xii^I^^J^^b 

400-700 0 cxmmm^^tKx<>x^^m^mm^^m^^m.^^: 
[ooi i] *fc6) 7vv?mft*xte&m?£mm\$:mmbu ^mr^^v 

Xfe&m<Vt&1ky>), PO(OC H ) XteSKOC H ) (TEOS) <D^-& — J — ;V^(D~T /V~=i 

2 5 3 2 5 4 

90° CT*1&&felt?Mk£l£Z>3M. 350-400° cr^p^^a 

^^is^y^— 7*m$kZMf&'rz>JM, j€(--ti,^4oo-7oo° cxm^m-r 
[0012] *mwte. -£tc7) &mtetf7xm<Dmmmfcmi)K sio , p o x^Bpxh^t 

2 2 5 2 3 

[0013] *fc8)^-^pg-eMnO , NiO, Fe O , CuO, Li O, WO , SnO &2f£>M 

2 2 3 2 3 2 

m4kW<Dtf7Xm-mm&mm4m<r-MnO -NiO, -Fe O , -CuO, -Li o, -wo , 

2 2 3 2 3 

-SnO fcif) ^^^r^«r#i!ci:i-^5X«6l2«(Oyy#-^^X«^J^C^ 

2 

[0014] te. ^/c9) ^JRT/^^v-KX^m^^b^^^ Ti(OC H ) , Zr(OC H ) , 

3 7 3 4 9 4 

NbCl , LiCl, NiCl , FeCl , CuCl , MnCl , SnCl XteWCl X&>Z>^b&¥?W<.t1rZ)5~ 

5 2 3 2 2 4 5 
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[0015] tt, ifcfclO) JifB5-8^J;oT^$^fc^y^X^ H H B ^>fb#;-^^ 

vayt^f/^, 3t«m^<>r^, m^/v^— sm*fs<4 
[ooi6] $e>^. ^wfi-hiE^^tt^y^— 7x&mm4kV9<DW&&m>u ~^mm 

^b#j-^^^^yy^-7^^^m^^*^$tvTv^r^^#m^s-^: 
ikmm. i3) A^^x^^^^at^o^-y^x^^^^b^-^^^y 

V^^«r#^^i-S_hlBllXf*12|E«0-^«?&, 14) yw- Ay— ^©I©J| 
SflS2— 9imi^fc^^#»-rS±l211— 13©VN-ftvd^2:|B^<D- 1 
5)^y^X^J^^^>fb^J35^ TiO % NiO x MnO , FeO, Fe O , Fe O , CoO, CoO , 

2 2 2 3 3 4 2 

CrO , Co O , WO , SnO, SnO frbMmJtlM&±.<0&mm\^X&^b*&n 

2 3 4 3 2 

[0017] *»Wf4*fc % 

i6)#^*@^ p o , sio xteB o ^>^^bfciaW-ho«^b^-efe^i: 

2 5 2 2 3 

^#mt-rS-blEll— 15(DV^^^CfE^(D-^:mm. 17)#7;**Bte, MnO , 

2 

NiO, Fe O , CuO, Li O, WO , SnO frbM&VfrlW&^^M&Mffciklfo*. lift 

2 3 2 3 2 

6_hlEll-160V^-r^^|E«<D-^m?&, 18)*yH7— ^^9^8©* 1^ 

^o^^i-s^t^m^t-^ifBii-ie^v^^^-IB^^^mm. 19) 
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jhu %mm\^mm)^-Y^o. lA/gwiofgpa. oa/ 8 k swasioofflFU 

OA/g)*-eiH<bTfc. 3teS(^VN{»«)C03i^/V^-^S«^-h^0. lA/g 

[0018] *mwfeiztc. 

saft#*©i. ornate. m<n^M&&irzzb&mktirz>±nii~i9<D\,* 
Ttifa\z.mm.<Dr.&Lmm, 2i)^/^-^WLm^m^tm-^^m^yy^-^^ 
v^j^2^kmm<Dmmtvxmm^ ^i-mv-^o. lA/sxvioma- oa 
/gh $<b^^ioo>f§(ioA/g)*-e^<L-ct>, RBrw^ 95 o/ 0 ^j : ^ b xv^ 

i-20(DV vf tuH-taicO - J5c«m, 22) tyt^g 

O. lA/g«J;«910ffiF(l. OA/g),$e>^ttlOOffiF(10A/g)*-e]i(i<bTt>,icH^ 

^-t^#»i-^-hlEii-2i<Dv^^^-iem©-^mm^#^i-^o 
[0019] *fc, «§pj] w\ 23) Ma^JR^b^^a«^b^y^>rx«ij$fi^«fift^ 

ft-iit{t:fe(0^7^-I«^St{b*li, 3fcm-#cmv-h£0. i A/git) l 

^^7#JWJi»^TO^*^bTV^r^#»i-^JisSll-21(DV^i a ^^C 
IS^O^mm, 24) itSRT^ (r>95%)Sr#UTV^^#^1-S_hlSll- 
230V^tbd^Ji|B*©n^tm?I&, 25)y^^A-f^<Dg|>fb-Jl5n^JfflUfc^i:Sr 
#»1"^JiSBll— 24(DV^tV^^C|Bft(D^^^^^^^-^^^i/^y^ 

[0020] *&mii. 

26) ^n5/^ii5^Xf*#ffi^^^J^M^b> ^17;^^KXI^lOl 
fb^, PO(OC H ) XJSSKOC H ) (TEOS)<D7fct&mXfeZ.tlb%:^*—y— /V^<D 

2 5 3 2 5 4 

TA>^—Mzm**Jtmmz.. *£fi&(Hci) stasis, y/v— y^^o-e^ 
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M-tf7xmm&*ytf—7Xffiifc*WmirZ>JM, H^fr£400-700° c-e^«i 

^fcX^«m^it^o 27)^^|^T-MnO , NiO, Fe O , CuO, Li O, WO , 

2 2 3 2 3 

2 

Mikm-Mmmim<Dtf7Xffi-mn&mm4kM(-MnO -NiO, -Fe O , -CuO, 

2 2 3 

-Li o, -wo , -sno t£¥)frhttz.t*&WLtir%mm2mm(D^;^xwMs 

2 3 2 

xmrn^nti^mm^mm^m. zm&irz>o 

[0021] ^^m^^ir^i-^^mm^Bmim-^y^m^y^-^^Mxnm 
m^m^mt, m^xmw^mx^m^xf^ tf—^xmjtiD^xtm 

^^w^^mmitm^m^hm^^^m (sio j&v w o ) Kxmm^n 

2 2 5 

*fc. CLtU^oT, ^-V^-^Sl/— M^tlX-i^ lOA/g, 20A/g, 50A/g) ^2>^ 
IfcWlW/l'SrU^ let, i«5 "TiM (r > 96%)£*£fSLTV >5i:V ^iff Ul ^ 

[0022] [m l^^mm^mir^/^^m^^m^m-^y^m^yy^-y^mm. 
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2 2 5 

Tio -#^;*p o m-fryy^— ^^©^^flDUfeiajfjgmsr^-ria-efes 

2 2 5 

[|22(c)]^/lMXW£,||TiO -;#7XP O -Mn02(-NiO, Fe203, CuO, Li20, 

2 2 5 

wo3, sn02&^) ig^y^— ^^(D/jN^^xam^m^-riii-e^o 

[ia2(d)]^/^-YX|»jjgSTiO -JfyXP O -Mn02(-NiO, Fe203, CuO, Li20, 

2 2 5 

wo3, sn02tj:tim^y^—^nM<DM^s.xmmw^^'rm-vh^ 0 
[m3(a)]4oo o c^6mmn&Mf&mmvxyviy?mft*pi2z&m&vtz.Tio (r* 

2 

2 5 

[m3(b)]5oo 0 c"C2^pfl@s*n^Mabfc^y^x^^Tio -tf^xp o ^y 

2 2 5 

yjK-9x*&^©3Sia«^st»:«S^-e*>5o 

2 2 5 

[03(d)]y^— y^tpo^yiMXTio m*£ifl£#9x*B (p o 

2 2 5 

[|H3(e)]500 o CTif^ffiLfc^/IMXTiO |M$fiWf9^*B (P O -MnO )M&*y 

2 2 5 2 

m3(ff]y y^tpO^y^XTiO IIRjfeS^^^MB (P O -MnO ) <d^m 

2 2 5 2 

[04]^-/^xm^^Tio -^f9xp o m&*ytf-7xffiMmmjfx®LmmM& 

2 2 5 

a^^dFLi^-rx^^i-|g|-efc^„ 

[|H5(a)]^/^X^^^TiO -^fy^SiO H^yaK— 9xt&*(D/h^flfXi»ia*f^ 

2 2 

[05(b)]^y^-rx^^Tio -^f^sio m^ytf-^ffiM^m&m^mmm. 

2 2 
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2 2 5 

[m5(d)]^y^x^(^^zro -#^p o m^y^-^^*^^iiia^®^ 

2 2 5 

[06]3&5ulft^aoiMX£«^^ 

2 

2 5 

2 

^<d#7**b(p o wtf— y^<Dmmmm^-mmmxmm^tc^^i-mx 

2 5 

<fc><5 0 

2 

2 5 

2 

2 5 

[®io]3^^^a^^x^#it^^j^i^tb^^^^«^^(Tio )-mm 

2 

2 5 

CElll]3^7cW^?LO^X^5t^$ij^i$tt^m^^^M^^(TiO )HM 

2 

^b^o^^ffi(p o )-M»&JSS£Kl^(CuOi:Sno )yy^-^<D^s^^-^ 

2 5 2 

[0023] WT»3£W<«ft:#J£^i-^ 

&x$z 0 ^ftfemmtf*mmm&&mxmm'rz>^b&xztc 0 *&w<Dmfcm 

[0024] £fc, &&-tZ>£?lZ, V ^^H^7n#^-efeoTt), ^Mf3t<D:7W— A!7 
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2 2 5 

B O &£f) ^J;«9«H«^^T^^ 0 

2 3 

[0025] itmmm&*$<, i^^-r/v) xtttt c*~— try*) m^^rn^ 
ttz*;w?mfeMtm\M-tf7tt&*ytf—7x®3i mtL-x, no -pp s , 

ZrO -P O , Nb O -P O , Nb O -SiO , WO -P O , TiO -SiO , WO -SiO , ZrO -SiO 

2 2 5 2525 25 2 325 2 2 3 2 2 2 

, ZrO -B O , ZrO -P O SiO , TiO -P O SiO , TiO -P O B O ) ^WkiT^o 

223 225 2 225 2 22523 

m^tLX-yn^m^m^M'XBO) (PO) CEO) =Pluronicl23, BASF))«M£ffl 

20 70 20 

Ufc 0 0.8-1.2g<D(EO) (PO) (EO) £8-10g<£>^/— /Vmfc&tpfoAtl&o tK^^ 

20 70 20 

[0026] 2.5g <DTi(OC H ) (mo^M^ffc^UTte, Zr(OC H ) , NbCl , LiCl, NiCl 

3 7 3 4 9 4 5 

, FeCl , CuCl , MnCl , SnCl XftWCl 

2 3 2 2 4 5 

fttfb. lg0.5N©lfiil(HCl)SrWTU ££>Klg(DPO(C H ) ^Px.T20Nf^*#U 

2 5 3 

, M-9o° c-ea: b nsms«c£*5o -o^»i^«iaS^oM^^J;§o -ft 

2 2 5 

;MB)-P123«r£-j£Ufc« 
[0027] i;}Xib<W>'://V£^ t F350-400 o CC6R#W=I£^ aPfSfc^Si-S^fcioT:/ 
P^«#^-P123 =(EO) (PO) (EO) ^r|^5feU > A!7— ^TiO (T^/K7r 

20 70 20 2 

**g)-p o x~&%yytf—7^&m*^)$uz.o 

2 5 

oT, T^/l^r^fBOTiO SrJifcRU ^^GOTiO ^M^HTiO Kf$M:&&t£ 
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[0028] m v ^a^fli^-efe^jfefc^^fB-efcSP o OTt^^iaot, m^iSTio 

2 5 2 
2 

— <r>V%— &TiO j&S^l^— -M7— ^Cf^iiaoT, ^— ftiMX^-TS^V^ 

2 

2 2 5 

_LIETiO -P O kmm&jfmZm^X^ ZrO -PO.NbO-PO.NbO -SiO , WO 

225 2252525252 3 

-P O , TiO -SiO , WO -SiO , ZrO -SiO , ZrO -B O , ZrO -P O SiO , TiO -P O 

25 2 2 3 2 2 2 223 2252 225 

sio , Tio -p o b o ^(D^^m^mir^y^^w^^mtm-^^ 

2 2 2 5 2 3 

[0029] (-rswxwm&Tio -#7*p o ^^^©^^©ftltWH^yftW) 

2 2 5 

^7lH'X$$jjf,g J TiO -iJ^^P O ffi^ysK— 9^*&*©^9^y^— Va^tt 

2 2 5 

2 2 5 

[Ulfr(02(b))^b,45O o C-650° C^-eoS^STCD^^^^, H^5u*it 

[0030] m&vmtezMmxmwtwm^tcmAft&n&ffimkM (Mno 2 , mo, Fe 2 o 3 , 

CuO, UO, W0 3 , SnO/jJ^O^inbfc^y^-rX^^TiO -if^ZPO -Mn0 2 (- 
NiO, Fe O , CuO, Li O, WO , SnO 1££^yatf — 9^*&*©/J^SXjftia*f ( 

2 3 2 3 2 

02(c))^^SX^[Hl^f(|l|2(d))a^.45O o C-650° CiWSiMW 
[0031] £fc. |^#{C400° C-e6^F^C^V^PMaU-C^n^^^P123^|^*Ufc 

2 2 5 

^^*^E13 (a) \Z.xk-r o Z*ir&ssj3& (^^r^^^/V) Ofllit^LfCo 

500° c-c^^raSM^^mu^^-y^x^M^Tio -^f^p o is^yytf- 

2 2 5 
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2 2 5 

£<9«ig£*L-CV ^^Siim^SMI^Jt (03 (c) tM3 (d) ) T«g£*bfc 0 
[0032] llfcU ^«3t<D^U— ^f^y^-YXTiO ^ H e B ^*^M«^JR^ 

2 

^MnO ^^jnUc^^MB (P O -MnO ) iCX^mm^flX^^^t^mmm^m 

2 2 5 2 

MI^H (BI3 (e) m3(f) ) -e^^ttrio 

[0033] ^^^o^*#mft^^i«9,BET7 P n-/h^J;oTmBbfc^.450 0 CXftB 

^Sb^yf-^rxm^^Tio -^^p o m^yy^-^^^it^®^^^i29o 

2 2 5 

mVg-efcofco ^^^p^^^afta^*ffl?Lc>i^'i'X(^)^Ei4^^i- 0 

W Km ^Tte, 50/^400m VgfSfflCDifSV ^it^®3*£r#5^^-et5o 

[0034] ^yiMX^.fiTio -^^sio ^yy^-^si&^/h 

2 2 

^^X^dl^r^^Sxaill^^lllS (a) tC. jti®@^«<^3t£l2l5 (b) 
^yJ^U/c 0 

2 2 5 

<£»^J5£HI5 (d) U^Ufco 
[0035] tfCld, ^^B^(D^m»t^y^^AIf^7 i >W^^OV^T^P^-r§ 0 &£5, _h 

fByy^^^i-5H^^«^^«^TVNS^-y^x^^^b^-^^-^y 

2 2 5 

tCO.lA/gcDW— Ke320~380mAh/g, 10A/gOW- h-e220— 280mAh/g&£ , <£>^RT 
TiO -P O <DZ7U—J±V—?<Dtp^ Wcry^r—^'—(2—7nm)(DT'f-^TiO <D'®L 

2 2 5 2 

[0036] Ei6{^ *mw<D^;^xw&&&mmkm(Txo )-mmm^tm<D^^mp o 

2 2 

)yy^— ^(D/j^xj^tei^T (xrd) iskfeftxtimft'**— >^ir 0 

5 
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/JvfcxaiHl#f(XRD)/^— 7*#iIMS3g<©(100K (110)&U?(200)<D[e] 
Jtt^xam^^-^-Cfi.T^ifTiOWitOdOl). (004). (200). ( 

2 

211) £(204)<7>5j@<D[U#rfc o — JLW5 0 Ka&HI^ftr— 
*fcfc, T^ifTiO (D|gcjffljgS<D^X^^:^4-5^y-e*>S^^^UTV^o 

2 

[0037] ^W<D3^5n^^-^JNB?L (#T) as^iJttKE^JLfcffiH£iil&«lfc 

^(TiO )HMI£^<Z>#^*i(P o )^y^-^(D«M«T-®^-e«,^L 

2 2 5 

2 2 5 

^mm^^m^-^mn (#r) tmmmzMmistdsmMi&mmkm 

(TiO )-«^ff^£>;tf^*B(P O Wtf— 7*<D1. OV—4. 0V(vs. Li/Li + )£> 

2 2 5 

m^^^ttW-l'^U^^V^^by— ^rEl8}^i-o ^^iteteO. lmV/s 
[0038] 3:7b, 3^5n^^^MU^^IB^Jb^-^a(^T)^i-S^^^«^b^I 

(Tio )-mmm4m<Djf7xMP o w^—^^mm^wcmw^m^^ 

2 2 5 

i~o ^•^«<Dm^S{i0.1A/g, 0.5A/g, 2A/g. 10A/g-e&3o ^*^^E^*-T5 

2 

So 

^«(3S7c)y°nir^^, «»Sf*0.1A/g, 0.5A/g, 2A/g^lOA/g^*J-bT, Mi 
ll^*{i j etV^tv382niAh/g. 373mAh/g, 347mAh/g£257mAh/g-C&5o *fc, «^fE 
^S{*0.1A/g. 0.5A/g, 2A/g£lOA/g{;i*j-L-C ^E«^»{i j ett^tt347mAh/g. 
342mAh/g, 333mAh/g^243mAh/g-efe?>o 

[0039] mio^ 3^m\mii(D^xmm.^mm^ntc.u^B^mm^m(Tio)- 

2 5 

10A/g)^i- o 

—%U—^3^)te, {iU3f240mAh/g(Li TiO , x=0.7)Btf^-Cfc«9, ^m<£#[WlM 

x 2 

^/V^t?t>^J180mAh/g(Li TiO , x=0.5-0.6) fff^-e^JgUTV >5 0 

z 2 
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[0040] u±, m%M*&mm4kmz.o\,^x^ ftm&teTio&m^^m&^^xmM^ 

fctiK m<DfflL&&&mm4kV0X*frZ>TiO . NiO, MnO , FeO, Fe O , Fe O , CoO, 

2 2 2 3 3 4 

CoO , CrO , Co O , WO , SnO, SnO {Z^^Xh, ^tc^thh^m^^) f-OV ^Xi> . 

2 2 3 4 3 2 

mmtzffigk&mz-tftxztc,, 

jf7*mzo\<^xfe(p o valuta*, ^^-rft^sio x&b o <d 

2 5 2 2 3 

mmmimxhmm&ffi&tmbhtco 

[0041] HI 1 1 ^ 3^5uW^^7LO^^X^«5t^{&J^$tvfc^ H B B^«^b^)(TiO )- 

2 

2 5 2 

|ffemO«^ffi^20A/gO^le:, TiO -P O , TiO -P O -SnO tTxO -P O -CuO 

225 225 2 225 

(Dikm^m^m-Z, ^rtl^tteSmAh/g, 195mAh/g£270mAh/g-t*&5 o 
£fc, TiO -P O -SnO fcfcfLT, 1&mm7z)zfv±7sXte, *«£gtel0A/g, 

2 2 5 2 

20A/g, 50A/g^*j-UT. ikm&Mlttfr^tl. 230mAh/g. 195mAh/g. 178mAh/g 
XhZ> 0 

[0042] m^mmm:mir%mm&mmm*'&mm^^b\z^x, uw^mm 
tern™ y-mmm^tm^^mp o 7x<d?u— ^(dh^^ 

2 2 5 

^Waot, $?5^J«ji^«^^-^«#tt^^.<^ 0 [glll^TiO -P O -SnO 

2 2 5 

£TiO -P O -CuOOj^te-^tL^l^b-Cl^o 

2 2 2 5 

^Oflil, MnO , NiO, Fe O , Li O, WO t^hWR\JtzA^^^^W^\JX%i^ W\U 

2 2 3 2 3 

[0043] ^mcDz^m^-tmiiWT) t>mmmzmm^tm&&&mmim 
mo )-mmmkm<Djf7*mp o w^—9^tm^^mm^mTio )-mm 

2 2 5 2 

2 5 2 
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[oo44] *&mt£. ^^m^m^^y^^w^^mitm-^y^m.^y^-^ 

^LT^fc, *$m<D, m&&&mmkm{TiO , NiO. MnO , FeO, FeO , Fe O , 

2 2 2 3 3 4 

CoO, CoO , CrO , Co O , WO , SnO, SnO d>&aftLfcl&&-b®&ASMUM0- 

2 2 3 4 3 2 

«Wl^tf>#9;**B(P o , Sio , b o ^^bfciffi^±)-M«^«^b#K 

2 5 2 2 3 

MnO , NiO, Fe O , CuO, Li O, WO , SnO d^StRUfel®JU-h)d^*S^y2K— 9 

2 2 3 2 3 2 
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